T was isolated from a soil sample collected from an oil-contaminated site on Siri
The order Rhizobiales is an ecologically, metabolically and phenotypically heterogeneous assemblage of Gram-stainnegative bacteria and their taxonomy is based solely on 16S rRNA gene sequence analysis (Kuykendall, 2005) . Members of this order are ubiquitously distributed in the environment and have been successfully isolated from a variety of aquatic and terrestrial ecosystems and human clinical specimens. Members exist in the form of freeliving, symbiotic or parasitic types (Kuykendall, 2005) . The order Rhizobiales includes a variety of photosynthetic, chemolithotrophic, chemo-organotrophic to obligate methanotrophic micro-organisms. They consist of bacteria capable of aerobic and/or anaerobic respiration, bacteria that fix N 2 , and bacteria that are human pathogens. Cells of many members of this order are rod-shaped, but diverse morphological forms including vibrioid, pyriform, reniform, ovoid, coccobacilli and pleomorphic have also been identified. Some members form hyphae or prosthecae, and cells are sometimes arranged in aggregates such as rosettes. In addition to binary division, reproduction sometimes occurs by budding (Kuykendall, 2005) .
Siri is an Iranian coral island situated in the eastern part of the Persian Gulf with a warm climate and low annual rainfall. Strain RIPI 110 T was isolated from an oil-contaminated soil sample from Siri Island, enriched in Bushnell-Haas mineral medium (Bushnell & Haas, 1941) supplemented with 0.2 % (v/v) n-hexadecane. To elucidate the microbial diversity, after incubation for 30 days at 30 8C, the enriched culture was streaked on Reasoner's 2A (R2A) agar (Reasoner & Geldreich, 1985) plates and distinct isolates were purified by successive cultivations, and identified molecularly. Among the diverse new strains, a single pure isolate designated strain RIPI 110 T , which based on 16S rRNA gene sequence could be a novel taxon candidate, was selected for further investigation. No other related strain was obtained in this study.
The organism was able to grow on nutrient agar, yeast extract agar, plate count agar, Luria-Bertani agar, trypticase soy agar and R2A agar. All culture media used in this study were from Merck Darmstadt, Germany. Strain RIPI 110
T was maintained on R2A agar and preserved at 280 8C in skimmed milk supplemented with 10 % (v/v) glycerol. Variibacter gotjawalensis CECT 8514
T was used as a reference strain for comparison in our study.
Cell morphology of strain RIPI 110
T after cultivation at 30 8C for 7 days in R2A broth medium was observed using a scanning electron microscope (SIGMA VP; Zeiss). Gram staining was performed by the Burke method (Murray et al., 1994) . Motility was analysed by the wet-mount method (Murray et al., 1994) . Colony morphology was observed on R2A agar medium after incubation at 30 8C for 30 days. Anaerobic growth was tested on R2A agar in an anaerobic jar by substituting air with nitrogen gas. Scanning electron micrographs of strain RIPI 110
T revealed that cells divided asymmetrically by budding, and formed rosette-like clusters (Fig. 1 ). Cells were rods with a width of 0.4-0.5 mm and length of 1.0-2.5 mm. Strain RIPI 110
T was facultatively anaerobic, non-motile and stained Gram-negative. Colonies on R2A agar plates were small (approx. j1.0 mm diameter), convex, round, with an entire edge and white-pigmented.
To determine the optimal temperature and pH for growth of strain RIPI 110 T , R2A broth cultures were incubated at temperatures of 5-50 8C (at intervals of 5 8C) and at pH 4-10 (at intervals of 0.5 pH units). pH values ,5.5, 6-8 and .8 were obtained by using sodium citrate/citric acid, monobasic sodium phosphate/dibasic sodium phosphate and glycine/sodium hydroxide buffers, respectively. The pH test was performed at 30 8C. Growth in the presence of different NaCl concentrations (0-6 % at intervals of 0.5 %, w/v) was tested in R2A broth at 30 8C. Growth was monitored by H. Tirandaz and others turbidity at OD 600 using a spectroscopic method (model UVmini 1240; Shimadzu). Carbon source (0.1 %, w/v) utilization tests were performed in Bushnell-Haas broth mineral medium (Bushnell & Haas, 1941) . The incubation time for testing optimal growth conditions and carbon source utilization was 30 days.
Strain RIPI 110 T grew over a temperature range of 15-35 8C (optimum 30 8C), a pH range of 5.5-8 (optimum pH 7), and was capable of growth in the presence of 0-3.5 % NaCl (optimum 0.5 %). Complex carbon sources, yeast extract and tryptone, and also pyruvate were utilized by strain RIPI 110
T . Vitamin requirements were tested in Bushnell-Haas broth mineral medium containing 0.1 % (w/v) pyruvate as sole carbon source and supplemented with 5 ml l 21 vitamin solution [vitamin solution (mg 100 ml 21 ): 4-aminobenzoic acid (4), biotin (1), nicotinic acid (10), pantothenate (5), pyridoxamine (15), thiamin (10), vitamin B 12 (5) and riboflavin (5)]. Strain RIPI 110
T grew on pyruvate-containing medium in the presence of vitamin B 12 , riboflavin or pantothenate. Other phenotypic features of strain RIPI 110 T are included in Table 1 and the species description.
Genomic DNA from strain RIPI 110 T was prepared according to the method described by Marmur (1961) . The 16S rRNA gene fragment was amplified by PCR using 9F (59-AAGAGT-TTGATCATGGCTCAG-39) and 1541R (59-AGGAGGTGAT-CCAACCGCA-39) universal primers. Amplification was performed by initial denaturation at 95 8C for 5 min followed by 30 cycles of 93 8C for 1 min, 63 8C for 1 min and 72 8C for 1.5 min, and a final extension at 72 8C for 5 min. The purified PCR product was sequenced in both directions. The almost-complete 16S rRNA gene sequence (1424 bp) of strain RIPI 110 T was obtained and used for initial BLAST searches in the GenBank database and for phylogenetic analysis. The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net; Kim et al., 2012) . MEGA5 software was used for phylogenetic analyses (Tamura et al., 2011) and the CLUSTAL W algorithm of this software was used for sequence alignments. Distances were calculated by using the Kimura-2 parameter in a pairwise deletion procedure. Neighbourjoining and minimum-evolution methods in the MEGA5 software were used to reconstruct phylogenetic trees. In each case, bootstrap values were calculated from 1000 replications. (93.0 %), and Afipia broomeae ATCC 49717 T (93.0 %). Low 16S rRNA gene sequence similarities (,93 %) were found with respect to members of other genera of the order Rhizobiales. Phylogenetic analysis using the neighbour-joining algorithm revealed that strain RIPI 110
T was placed in a separate clade with respect to the previously described genera (Fig. 2) . The phylogenetic position was also confirmed by the trees generated using the minimumevolution and maximum-likelihood algorithms (Fig. S1 , available in the online Supplementary Material). The phylogenetic divergence was supported by the existence of characteristic signature nucleotides. The 16S rRNA gene characteristic signature nucleotides of strain RIPI 110
T with respect to the other genera of the order Rhizobiales contains (Escherichia coli numbering): 1224 (C) and 1307 : 1330 (C-C). Considering the genera Variibacter, Rhodoplanes, Pseudolabrys, Afipia, Microvirga, Nitrobacter and Bradyrhizobium within the order Rhizobiales, which have highest 16S rRNA gene sequence similarity with strain RIPI 110 T , the following 16S rRNA gene signature nucleotides could be retrieved in addition to those previously mentioned: 155 : 166 (A-U), 444 : 490 (A-U), 661 : 744 (A-U), 869 (A) and 1260 : 1275 (A-U). According to these data, there were distinctive differences between strain RIPI 110 T , which had a unique set of signature nucleotides, and other genera within the order Rhizobiales.
For determination of DNA base composition, DNA was isolated with a French pressure cell (Thermo Spectronic) and was purified by chromatography on hydroxyapatite as described by Cashion et al. (1977) . The DNA G+C content was determined by reversed-phase HPLC of nucleosides according to the protocol of Mesbah et al. (1989) . The DNA G+C content of strain RIPI 110 T was determined to be 59.4 mol%; this value is lower than that determined for Variibacter gotjawalensis CECT 8514 T (Table 1) .
Cell biomass for the analysis of the peptidoglycan amino acids, respiratory quinones and polar lipids was obtained by cultivation on R2A medium at 30 8C. The whole-cell hydrolysate (4 M HCl, 100 8C, 16 h) was analysed by chromatography on a cellulose thin-layer plate (Merck) using the solvent system of Rhuland et al. (1955) . Polar lipids were extracted as described by Minnikin et al. (1979) , separated by two-dimensional TLC and sprayed with molybdophosphoric acid, molybdenum blue, ninhydrin, a-naphthol/sulfuric acid and Dragendorff's reagent (Embley & Wait, 1994) . Respiratory quinone analysis was carried out as described by Monciardini et al. (2003) .
The peptidoglycan was based on meso-diaminopimelic acid, and ubiquinone-10 (Q-10) was present as the predominant quinone. Q-10 is present as the major quinone in all 13 families of the order Rhizobiales (Hwang & Cho, 2008) . Similarly, the most closely related genera to strain RIPI 110 T have Q-10 as their predominant quinone (Kim et al., 2014) . However, rhodoquinone-10 (RQ-10) which is also considered as a major quinone in some genera such as Rhodoplanes (Hiraishi & Ueda, 1994) was not predominant in strain RIPI 110 T . The polar lipids detected in strain RIPI 110
T were phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, an aminophospholipid and four unknown phospholipids (Fig. S2 ).
For cellular fatty acid analysis, cells of strain RIPI 110 T and Variibacter gotjawalensis CECT 8514 T were grown on R2A medium at 30 8C for 5 days. The whole-cell fatty acid composition was determined by GC using the Microbial Identification System (MIDI, Version 6.1; Identification Library TSBA6; Microbial ID). The major cellular fatty acids of strain RIPI 110 T were summed feature 8 (C 18 : 1 v7c/v6c; 72.9 %), C 16 : 0 (11.0 %) and C 19 : 0 cyclo v8c (10.0 %) ( Table 2 ). This profile was distinct from that of Variibacter (Table 2) .
On the basis of these polyphasic taxonomic data, including 16S rRNA gene sequence analysis (16S rRNA gene sequence similarity, phylogenetic trees and signature nucleotides) and different physiological and biochemical characteristics (e.g. ranges of temperature, pH and NaCl for growth; carbon utilization pattern; cellular fatty acid content and DNA G+C content), we propose that strain RIPI 110 T represents novel species of a new genus in the order Rhizobiales, for which the name Pseudorhodoplanes sinuspersici gen. nov., sp. nov. is proposed.
Description of Pseudorhodoplanes gen. nov.
Pseudorhodoplanes (Pseu.do.rho.do.pla9nes. Gr. adj. pseudes false; N.L. masc. n. rhodoplanes a bacterial genus name; N.L. masc. n. Pseudorhodoplanes the false Rhodoplanes).
Cells are Gram-stain-negative, facultatively anaerobic, non-motile and rod-shaped. Reproduction of cells is by budding. Growth occurs after incubation on R2A agar for 72 h at 30 uC. Able to grow at pH 5.5-8, at 15-35 uC and in the presence of 0-3.5 % (w/v) NaCl. The major cellular fatty acids are summed feature 8 (C 18 : 1 v7c/v6c), C 16 : 0 and C 19 : 0 cyclo v8c. Polar lipids include phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, an unknown aminophospholipid and some unidentified phospholipids. Meso-diaminopimelic acid is the diagnostic diaminoacid. Ubiquinone-10 is the predominant quinone. The DNA G+C content is 59.4 mol%. Phylogenetically, the genus is a member of the Alphaproteobacteria.
The type species is Pseudorhodoplanes sinuspersici.
Description of Pseudorhodoplanes sinuspersici sp. nov.
Pseudorhodoplanes sinuspersici (si.nus.per9si.ci. L. masc. n. sinus gulf; L. masc. adj. persicus Persian; N.L. gen. n. sinuspersici from the Persian Gulf, referring to where the type strain was isolated).
Exhibits the following properties in addition to those given in the genus description. Cells are 0.4-0.5|1.0-2.5 mm when grown in R2A broth. Cells divide asymmetrically by budding and form rosette-like clusters. Colonies are small (approx. j1.0 mm diameter), convex, round, with an entire edge and white-pigmented. This organism is catalase-and oxidasepositive and grows optimally at 30 uC, pH 7 and 0.5 % (w/v) NaCl. Riboflavin, vitamin B 12 , was isolated from a soil sample collected from an oil-contaminated site on Siri Island, Persian Gulf, Iran. The DNA G+C content of the type strain is 59.4 mol% (HPLC). 
